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@ Filter medium and method of manufacturing the same. 

© A filtering member made of a filtering paper or non- 
woven fabric tape is folded into a V-shaped cross sectional 
configuration, absorbing agents are uniformly dropped into 
the folded filtering member, the filtering member is further 
folded to wrap the absorbing agents therein and finally the 



filtering member is twisted to form a filter medium in the 
form of a string. The absorbing agents may be active carbon, 
active kaoline, water absorbing resin, magnetized magnetic 
material or combinations thereof. 
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•The present invention relates to a filter medium 
for filtering impurities out of fluids and a method 
of manufacturing the filter medium. 

A filter medium for filtering impurities having 
5 relatively large diameters is generally formed by a 

kind of sieve. However, in a fluid there are contained 
not only solid grains having large diameters, but also 
particles having very small diameters and fluids of 
different kinds. For instance, in an engine oil for 

10 use in motor cars there are included various kinds of 
particles having different sizes such as iron powders, 
carbon particles, pigments and liquids such as water . 
Particularly, fine particles and liquids could not be 
easily removed by the conventional filter medium. 

15 Therefore, absorbing agents such as active carbon and 
activated white clay(kaoline ) are provided in the 
filter medium. 

Heretofore, there has been proposed a charcoal 
filter in which absorbing agents are mixed in a filtering 

20 member or inserted between sheet-like filtering members 
such as filtering paper and nonwoven fabric. 
In these known filter media, it is quite difficult 
to perform the desired filtering action due to the 
fact that the absorbing agents might move in the 

25 filtering members or flow out of the filtering members. 
It has been further known that the hot active 
carbon particles are spread on an nonwoven fabric made 
of polypropyl ne resin and are fused onto the fabric. 
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However, in 6uch a filt r medium, the absorbing agents, 
i. . carbon particl s are not firmly secured to the 
filtering member i.e. polypropylene unwover fabric 
and further the filterability of the fabric is largely 
lost at positions where the carbon particles are 
fused , so that the filtering efficiency is decreased. 
It has been also known to secure the absorbing agents 
to the filtering member by means of a bonding agent. 
In such a known filter medium, the filtering efficiency 
is also decreased. Further, the bonding agent might 
affect the absorbing function of the absorbing agents. 

In an oil cleaner, fine magnetic particals such as in 
particles produced by the friction of machine parts 
should be removed. Such magnetic particles may be 
absorbed by means of a filter medium including permanent 
magnet particles. However, it is almost impossible 
to spread uniformly the magnet particles or powder on 
the filtering member, because the magnet particles 
are attracted to each other. 

Further, in case of filtering impurities out of 
an oil, it is necessary to remove water contained in 
the oil. However, in the known filter medium since 
the filtering member is clogged due to the water 
absorption by means of OH-radical, the filterability 
is decreased to a large extent. 

The present invention has for its object to 
provide a novel and useful filter medium in which 
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absorbing agents can be uniformly and firmly embedded 
in* a filtering member and the filtering function can 
be performed fficiently. 

According to the invention, a filter medium comprises 
5 a filtering member made of tape-like porous material; 

and 

absorbing agents uniformly embedded in the filtering 
member; wherein the filtering member having the absorbing 
agents embedded therein is twisted to form a string. 
10 The present invention also provides a method of 

manufacturing a filter medium including absorbing agents 
embedded or wrapped in a filtering fabric, comprising 
the steps of: 

feeding continuously a tape of a filtering member 
15 made of porous material; 

folding the tape to form a continuous recess therein; 
dropping absorbing agents uniformly into the recess 
of the tape; 

wrapping continuously the absorbing agents by the 
20 filtering member; and 

twisting the filtering member to form a filter medium 
in the form of a string. 

In order that the invention may be better understood, 
several preferred embodiments of the invention will now 
25 be described, by way of example only, with reference 
to the accompanying schematic drawings, wherein: 
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Fig, 1 is a Bide view showing an embodiment of the 
filter m dium according to the invention; 

Fig. 2 is a cross sectional view illustrating 
the filter medium shown in Fig. 1; 
5 Fig. 3 is a schematic view depicting an embodiment 

of an apparatus for performing the method according 
to the invention; 

Figs. U , 5 » 6 and 7 are cross sectional 
views showing configurations of the filtering member 
10 at fc various manufacturing steps; 

Fig. 8 is a. schematic view depicting another embodiment 
of the filter medium manufacturing apparatus; and 

Fig. 9 is a cross sectional view illustrating 
an oil cleaner comprising the filter medium according 
15 to the invention. 



Fig. 1 is a side view of an embodiment of the 
20 filter medium according to the invention and Fig. 2 is 
a cross sectional view thereof. The filter medium 1 
of the present embodiment comprises a filtering member 2 made 
of filtering paper or nonwoven fabric having air permeability 
and water permeability and absorbing agents 3 made of 
25 active carbon. The grain like absorbing agents 3 are 
embedded in the filtering member 2 and the filtering 
member is twisted in the form of a string or rope. 
Fig. 3 shows an apparatus for carrying out the 
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manufacturing method according to the invention . 
The tape - like filtering member 2 having a width of 
50 mm has b n wound on a bobbin 4. The filt ring 
member 2 is unwound from the bobbin 4 by rotating the 
bobbin and is passed through a first pair of folding 
rolls 5a and 5b. Then the filtering member 2 is 
folded by the rolls 5a and 5b as illustrated in Fig, 4. 
After the filtering member 2 has passed through the 
rolls 5a and 5b, the filtering member 2 is deformed 
into V-shape cross sectional configuration as shown in 
Fig. 5 due to the resilience of the filtering member. 
Jhen, active carbon grains serving as the absorbing 
agent 3 are continuously dropped into a recess of the 
folded filtering member 2 from a measuring hopper not 
shown. Next the filtering member 2 is introduced into 
a second pair of folding rolls 6a and 6b. The folding 
rolls function to fold uper edges of the V-shaped 
filtering member 2 inwardly so as to enclose or 
wrap the absorbing agents 3 . The rolls 6a and 
6b are arranged along the travelling path of the 
filtering member 2. As illustrated in Fig. 6, while 
the filtering member 2 is passed through the 
folding rolls 6a and 6b, the upper edges of the member 
are folded inwardly so as to wrap the absorbing agents 3 
therein. Then the filtering member 2 having the 
absorbing agents 3 embedded therein is passed through 
a tapered cone 7 so that the filtering member 2 is 
pressed to d crease its diameter to 3 nun as depicted 
in Fig. 7. Finally the filt ring member 2 is 
wound on a take-up drum 8 which is support d by a 
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frame 9 and is rotated by a motor 10. The frame 9 

is rotated by a twisting motor 11. Th n the filtering 

member 2 is twisted and wound on the drum 8. 

In this manner the filter medium 1 in the form of a 

string or pope can be obtained, while the filtering 

agents 3 are uniformly and firmly embedded in the 

twisted filtering member 2. 

When the filter medium 1 according to the 
invention is used, solid particles in a fluid are 
removed by the filtering member 2 and at the same 
time odor elements contained in the fluid are effectively 
absorbed by the active carbon 3. In order to 
remove pigment contained in the fluid, the absorbing 
agent 3 is preferably made of activated white clay 
( active kahline ). Further a mixture of active 
carbon and active Kaoline may be advantageously used 
as the absorbing agent 3. Then, odor and pigment 
as well as large parcicles contained in the fluid 
can be effectively filtered out. 

In another embodiment of the filter medium 
according to the invention, the absorbing agent is 
made of water absorbing resin such as polyacrylic 
acid soda polymer and is embedded in the filtering 
member made of filtering paper or filtering nonwoven 
fabric . By using such a filter medium it is 
possible to remove water in an oil effectively* 
When the filt r medium is made only of the filtering 
member, the filtering memb r absorbs the water and is 
dumped, so that its function as the siev becomes 
d teri rated* On the other hand, wh n use is made 
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only pf the vat r absorbing resin, the water is hardly 
absorbed, because in the il, vat r is cover d with 
th oil to form emulsion, so that the water is 
prevented from being directly brought into contact 
with the water absorbing agent. Contrary to this, 
in this example, the emulsion is broken 

when the liquid is passed through the filtering member 
and water is absorbed by OH-radicals of the fabric forming 
the filtering member. Then the water is further 
absorbed by the water absorbing agents embedded in the 
filtering member, and therefore the filtering member is 
activated again. In this manner the water component 
contained in the oil can be effectively absorbed by 
the water absorbing agents. It should be noted that 
if the filtering member does not possess the water 
absorbing property, the water is directly absorbed by 
the water absorbing agents. 

Fig. 8 is a schematic view showing another embodiment 
of the apparatus for manufacturing the filter medium 
according to the invention. In the present embodiment 
portions similar to those shown in Fig. 3 are denoted 
by the same reference numerals used in Fig. 3. 
In the present embodiment, the absorbing agents are 
formed by magnetic particles 3 f such as alnico and 
ferrite powders. After the filtering member 2 is 
folded by the first pair of folding rolls 5a and 5b, the 
magnetic particles 3' are dropped into a groove of the 
folded filtering member 2. Then, the magnetic powders 3 f 
ar mbedd d or wrapped by the filtering member by 

means of th second pair of folding rolls 6a and 6b. 
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After the filtering ©ember 2 has passed throuft^ "fii? ® 0 1 
tapered cone 7, the filter member is passed through 
a pair of permanent magnets 12a and 12b to magnetize 
the magnetic powders y . Then the filtering 
member 2 is twisted and wound on the take-up drum 9 
to form the filter medium having the magnetized magnetic 
particles 3* embedded therein. 
Since the non -magnetized magnetic 

powders are first uniformly embedded in the filtering 
member and then the magnetic particles are magnetized, 
it is possible to obtain the filter medium in which 
the magnetized magnetic particles are uniformly held in 
the filtering member. 

When the above mentioned filter medium is 
used for filtering the oil, it is possible to remove 
magnetic particles such as iron powders contained 
in the oil effectively. 

Fig- 9 shows an oil cleaner 13 comprising the 
filter medium embodying the invention. 
The oil cleaner 13 comprises an outer housing 14 
and a cap 14a having an oil inlet 15 and an oil 
outlet 16 formed therein. In the housing 14 is 
supported a filter body 17 by means of a coiled 
spring 18. The filter body 17 is surrounded by 
lower and upper discs 19 and 20 and outer and inner 
cylinders 21 and 22. The outer and inner cylinders 21 
and 22 are formed by a metal mesh or a perforated 
metal sheet such as a punching metal. The filter 
body 1? is formed by winding the filter medium embodying 
the invent! n around the inn r cylinder 22 in such 
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a mariner that the filter medium is initially packed 
d nsely, while in an outer region the filter medium 
is wound roughly. Then larger impurities in the 
oil are removed in the outer region and smaller particles 
are collected in the inner region. In this manner 
the oil cleaner 13 can work effectively for a long time. 

The present invention is not limited to the 
embodiments explained above, but many modifications 
may be conceived by those skilled in the art within 
the scope of the invention. For instance, the filter 
medium may be woven or 

knitted to form a sheet-like filtering member. 
Further, in the embodiments illustrated in Figs. 3 
and 8, the filtering member is twisted upon being 
taken-up around the drum. Then the length of 
the completed filter medium is substantially equal 
to that of the raw filtering member. However, the 

filtering member may be twisted when the absorbing 
agents are embedded in the filtering member. 
In such a case, the length of the finished filter 
medium becomes shorter than that of the original 
filtering member. Further, in the embodiment 

illustrated in Fig. 8, a pair of permanent magnets 12a and 
12b may be arranged between the second pair of 
folding rolls 6a and 6b and the tapered cone 7. 
Further the magnetization may be carried out after 
twisting the filtering member. 
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CLAIMS Q1 7 

1. A filter medium omprising 01 67301 
' a filtering member made of tape-like porous 

mat rial; and 

absorbing agents uniformly embedded in the 
filtering member; wherein the filtering member having 
the absorbing agents embedded therein is twisted 
to form a string. 

2. A filter medium according to claim 1, 
wherein -said filtering member is made of a filtering 
.paper tape. 

5 # A filter medium according to claim 1, 
wherein said filtering member is made of a filtering 
unwoven fabric tape. 

ii # A filter medium according to claim 1, 
wherein said absorbing agents are made of at least 
one substance selected from a group consisting 
of active carbon, active kaoline, water absorbing 
resin and magnetized magnetic particles. 

5, A method of manufacturing a filter 
medium having absorbing agents embedded in a filtering 
member comprising the steps of: 

feeding continuously a tape of a filtering 
member made of porous material; 

folding the tape to form, a continuous recess therein 

dropping absorbing agents uniformly into the 
recess of the tape; 

wrapping continuously the absorbing agents by 
the filtering memb r; and 
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twisting the filtering member to form a filter 
medium in the form of a string. 

6. A method according to claim 5> therein 
said recess is formed by folding the filtering member 
tape by passing the tape through a pair of 

folding rolls. 

7. A method according to claim 5, wherein 
said wrapping is carried out by passing the filtering 
member through a pair of folding rolls. 

8. A method according to claim 5, wherein 
after ttte wrapping, but prior to the twisting the 
filtering member is thinned by passing the filtering 
member through a tapered cone. 

9. A method according to claim 5 f wherein 
after the absorbing agents made of non-magnetized 
magnetic particles have been embedded in the 
filtering member, the filtering member is passed 
through a magnetic field to magnetize the magnetic 
particles. 
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Fig.9 
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